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PhyneHa yjibTpacrpyKTypa snHTejiHfl napa3HTHHecKOH TypdejuixpHH Notentera ivanovi. Y stoto 
BH^ a, jiHiiieHHoro nnmeBapHTejibHOH CHCTeMbi, oh ynacTByeT b odecneneHHH nepBen nHTaTejibHbiMH 
BemecTBaMH. IloKa3aHO, hto yjibTpacrpyKTypa aopcajibHoro (nHiaeBapHTejibHoro) ariHTejiHH He HMeeT 
npHHUHnHajibHbix otjihhhh ot yjibTpacrpyKTypbi BeHTpajibHoro snHTejmji. Kjictkh snHTejiHJi otjih- 
naiOTca no xapaxrepy c})opMHpyiomerocfl b hhx cexpeTa. Mexcay pa3JiHHHbiMH THnaMH cexpeTopHbix 
BKJIIOHeHHH HeT CymeCTBeHHOH pa3HHUbI, MOXCHO npe^nOJIOXCHTb, HTO BCe OHH npe^CTaB^HIOT co6oh 
MO flHC^HKaUHH OflHOrO OCHOBHOTO THna BKJIIOHeHHH. IlpOUeCC BHyTpHKJieTOHHOrO nnmeBapeHHH 
Mopc})OjiorHHecKH He BbipaxceH. Bo3moxcho, npouecc nHTaHHH nepe3 anHTejiHH cbojihtch k TpaHC- 
MeM(5paHHOMy nepeHOcy HH3KOMOJieKyjrapHbix BemecTB. 


Typ6eJuiHpHH Notentera ivanovi Joffe e. a., 1997, hbjihctch napa3HTOM KHiueHHHKa 
nojiHxeTbi Nephthys ciliata. MepBH jiHiueHbi nHiijeBapHTejibHOH chctcmh, a hx aopcajibHbiH 
3nHTejiHH o6pa3yeT noayuiKy, cocToamyio H3 bwcokhx cmaOnaTbix kjictok, HanoMHHaio- 
mHX llOJX CBeTOBbIM MHKpOCKOnOM KHUieHHblH 3nHTeJIHH. B KHUieHHHKe X03HHHa napa3HTbI 
oOpaujeHbi AOpcajibHOH ctopohoh Tena k creHxe KHiueHHHKa nojinxeTbi. 3th oco6chhocth 
no3BOJiHK)T npe^nonoxcHTb, hto aopcanbHbiH 3nHTejiHH BbinojiHxeT nnmeBapHTejibHyK) 
cJjyHKUHio, no3TOMy oh 6bui Ha3BaH racTpo,aepMH30BaHHbiM (Hoc})c})e H HP-. 1997; Joffe, 
Kornakova, 1998; Kornakova, Joffe, 1999). 

Pa6oTbi nocjieaHHX neT noKa3ajiH, hto paccMaTpHBaBuiHeca b TeneHHe aonroro BpeMeHH 
b KanecTBe npeaKOB o6jiHraTHO-napa3HTHHecKHX KJiaccoB njiocKHX nepBen npAMOKHuien- 
Hbie Typ6ejuiflpHH He mohih 6biTb TaxoBbiMH, Tax KaK ocHOBHbie npncymne Neodermata 
njie3HOMOpcj)Hbie npH3HaKH (peBepTHBHbiH xapaKTep cnepMaToreHe3a, aByicneTOHHoe CTpoe- 
HHe UHpTOUHTa) OTcyTCTByioT KaK y CBo6oflHOxcHBymHx Neorhabdocoela, Tax h y npea- 
CTaBHTejien 3toto OTpaaa, Beaymnx chmOhothhcckhh o6pa3 xch3hh (Rohde, 1994; Justine, 
1995; Watson, Rohde, 1995). HeaaBHHe HCCJieaoBaHHfl bhhbhhh paa napa3HTHHecKHx 
Typ6ejuinpHH (npe^CTaBHTejien OTpaaa Fecampiida, b HHCJie KOTopbix h N. ivanovi , a Taxxce 
Urastoma cyprinae , CHCTeMaTHHecKoe nonoxceHne kotopoh ocTaeTca HeonpeaejieHHbiM), 
y KOTopbix b npouecce cnepMaToreHe3a HMeeT MecTO MHrpauHH aapa co CMeHOH nojiap- 
hocth cnepMama (Watson, Rohde, 1993; Watson, 1997; Kornakova, Joffe, 1999). 
PbyneHHbie uhptouhtm HeKOTopbix bh^ob 3thx TypOejuiapHH HMeioT aByKjieTOHHyio 
CTpyKTypy (Rohde e. a., 1990; Watson e. a., 1992; HauiH aaHHbie no N. ivanovi). TaKHM 
o6pa30M, k HacToameMy BpeMeHH aocraTOHHO ocHOBaHHH paccMaTpHBaTb npe,acTaBHTejieH 
OTpaaa Fecampiida b KanecTBe cecrpHHCKOH rpynnbi Neodermata. N. ivanovi , KaK h apyrne 
(JjeKaMnHHAbi, acMOHCTpnpyeT KpaHHioio CTeneHb cneitHajiH3auHH TypOejumpHH npH nepe- 
xoae k napa3HTH3My, Bbipa3HBUiyiocfl b yTpaTe KHiueHHHKa. H3yneHHe MOpcjxxaorHH 
N. ivanovi BaxcHO Kax ana BbixcHeHHX c})HJioreHHH nnocKHX nepBen, TaK h aJifl BbiflBJieHHfl 
MopcJ)oreHeTHHecKHx TeHaeHUHH, cymecTBOBaBuiHX Ha paHHHX 3Tanax sbojiiouhh Neoder¬ 
mata h peajiH30BaBinHXCfl b 3toh rpynne. 


515 



MATEPHAJI H METOflHKA 


Nephthys ciliata uoObiBajica c noMombio uuiionoHHOH uparn c rny6HHbi okojio 20 m 
b6jih3h o. CpeziHHH b pawoHe EejiOMopcKOH OnocTaHUHH CnOrY. KaK MOJioubie, Tax h 
B3pocjibie napa3HTbi, cocpeaoTOHeHHbie b cpeuHeM OTuejie KHiueHHHKa xo3HHHa, nocjie 
OTMbIBKH MOpCKOH BOflOH, 6bIJIH 3a$HKCHpOBaHbI UJIfl SJieKTpOHHOH MHKpOCKOnHH 3 H 
4 %-hwm myTapajibflerHflOM Ha 0.1 M KaKOUHjiaTHOM 6yc})epe c caxapo30H npH 4°, b 
kotopom xpaHHjiHCb ot 3 uo 10 uhch npH toh xce TeMnepaType. Ilocjie uByxnacoBOH 
OTMbiBKH b tom xce 6ycJ)epe nepBH 6buiH nocT({)HKCHpoBaHbi 1 %-hmm 0s0 4 Ha tom xe 
6yc{)epe b TeneHHe 1 h, uernupaTHpoBaHbi b cnnpTax B03pacTaioiueH KOHueHTpauHH h 
3ajiHTbi b anoH-apajiziHT. YnbTpaTOHKne cpe3bi npnroTOBjieHbi Ha yjibTpaTOMe LKB III h 
3aKOHTpacTHpoBaHbi b HacbimeHHOM BOflHOM pacTBope ypaHHJiaueTaTa h uHTpaTe CBHHua 
no PeHHOJibzicy. PteyHeHHe cpe30B npoH3BOUHJiocb Ha 3JieKTpoHHOM MHKpocKone JEM 
1200-EX npn ycxopaiomeM HanpaxceHHH 100 kb. 

PE3yjIbTATbI 

Ycjiobho HaMH npHHHTO cjieuyioiuee pa3rpaHHneHHe nepBen no B03pacTy: mojioummh 
CHHTajincb nepBH, y KOTopbix nonoBOH aTpnyM eme He HMeeT HapyxcHoro OTBepcTna; b 
3tot nepnozi nojiOBoe co3peBaHne N. ivanovi MoxceT 6bm> yxce okohhcho, KaK MyxccKne, 
Tax h xceHCKne nojiOBbie npoTOKH 3ano/iHeHbi cnepMon, npoHexouHT HaKonneHne 3pejibix 
oouhtob; y B3pocjibix nepBen nojiOBOH aTpnyM HMeeT c$opMHpoBaHHbiH roHonop. Ewjih 
H3yneHbi 3 3K3. B3pocjibix nepBen h 4 3K3. Monoflbix. flopcanbHbin snHTejiHH mojioumx 
nepBen npeBoexouHT no BbicoTe BeHTpajibHbiH b 3—5 pa3, y B3pocjibix nepBen 3Ta pa3HHua 
MOxceT 6biTb 20-KpaTHOH (HocjDc})e h up., 1997). 

BeHTpajibHbiH h ziopcajibHbiH snHTejiHH N. ivanovi ycTpoeHbi npHHUHnnajibHo ouHHa- 
KOBO, pa3JIHHHH KaCaiOTCfl B OCHOBHOM pa3MepOB KJieTOK H CTeneHH BbipaxeHHOCTH 
BHyrpHKJieTOHHbix bkjhohchhh. 3nHTe/iHH N. ivanovi pecHHHHbin, KJieTOHHbiH, Henorpy- 
xceHHbiH (pnc. 1 , a, 6; cm. bkji.). AnHKajibHaa noBepxHOCTb kjictok KaK uopcajibHoro, TaK 
H BeHTpajIbHOTO SnHTeJIHfl nOKpbITa MHOTOHHCJieHHblMH UJIHHHbIMH MHKpOBOpCHHKaMH. 
PeCHHHKH TaKXCe MHOTOHHCJieHHbl, B KJieTKaX flOpCaJIbHOTO SnHTejIHH HX BepTHKaJIbHblH 
KopemoK peayuHpoBaH, a ropH30HTajibHbin KopemoK MaccHBHbiH h nonepeHHO HCHepneH- 
HbiH. PecHHHKH BeHTpajibHofo snHTejiHH 6ojiee MHoroHHCJieHHbi. Kax yxce 6biJio otmchcho 
(J offe, Kornakova, 1998), ohh hmciot uBa KopeuiKa, ouHaKo cjieubi peuyxuHH BepTHKajib- 
hoto npocjiexcHBaiOTCfl h 3uecb: ecjin ropH30HTajibHbiH KopemoK cxoueH c TaKOBbiM kjictok 
UopcajibHoro snHTejiHfl, to BepTHKajibHbie KopeniKH tohkhc, co cjia6o BbipaxceHHOH 
HCHepHeHHOCTbio. 5Iupa b KJieTKax flopcanbHoro snHTejina pacnojioaceHbi b 6a3ajibHOH 
oOjiacTH nocjieuHHX, b BeHTpajibHOM snHTejiHH aupa 3aHHMaiOT npaKTHnecKH bcio BbicoTy 
ynjioiueHHbix kjictok ot anHKajibHOH uo 6a3ajibHOH MeMOpaHbi (pnc. 1, a). UHTonjia3Ma 
snHTejinajibHbix KJieTOK $H6pHJUiflpHO-roMoreHHa5i, cpeuHen 3JieKTpoHHOH njiOTHOCTH, 
couepxcHT yMepeHHoe KOJinnecTBO CBoOouHbix ph6ocom. OOpamaioT Ha ce6fl BHHMaHHe 
MHTOXOHflpHH: OHH OHeHb MHOTOHHCJieHHbie H KpynHbie, no pa3MepaM OHH oObIHHO 
npeBbimaioT pa3Mepbi Bcex upyrnx KOMnoHeHTOB KJieTOK, ojmaKo nx KpHCTbi BecbMa 
HeMHoroHHCJieHHbi. OTMeTHM, hto TaKaa ocoOeHHOCTb b CTpoeHHH MHTOxoHjipHH npHcyma 
h KJieTKaM upyrnx TxaHen 3Toro BHua. 

OopMa snHTejinajibHbix KJieTOK BecbMa HeoObiHHaa, ohh HMeioT cjioxcHyio CTpyKTypy 
6a3anbHOH 30Hbi (pnc. 1, a, 6). Ea3ajibHaa MeMOpaHa o6pa3yeT rjiyOoKHe HHBarHHauHH b 
BHfle CKJiaziOK, HaKJiazibiBaioujHxcH ^pyr Ha apyra hjih nepenjieTaiomHxcH HanozioOHe 
najibueB, Tax hto Ha cpe3ax b 6a3ajibHOH oOjiacTH snHTejiHH moxcct BbirjiazieTb Kax 
MHorocjiOHHbiH (pnc. 1, 6). Ea3ajibHbie HHBarHHauHH nacTO o6pa3yioT pacuiHpeHHH, Hano- 
MHHaioiuHe ny3bipH (pnc. 1, a ), KOTopbie MoryT uocTHraTb orpoMHbix pa3MepoB. B sthx 
cjiynanx snHTejiHH coeuHHeH c 6a3ajibHOH njiacTHHKOH tohkhmh uHTonjia3MaTHHecxHMH 
«HoraMH», hbjihioiuhmhch no cyTH MOCTHKaMH 6a3ajibHOH uHTonjia3Mbi (pnc. 2, a\ 
cm. bkji.). Y MOJioubix nepBen b uopcajibHOM snHTejiHH 6a3ajibHbie HHBarHHauHH no c})opMe 
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H CTeneHH pa3BHTHfl CXOAHbl C 3IIHTeJIHeM B3pOCJlbIX HepBCH, B BeHTpanbHOM TaKHe 
HHBarHHaUHH o6bIHHO pa3BHTbI HeCKOJlbKO MeHee HHTeHCHBHO, HO MOryT AOCTHraTb TaKOH 
ace CTeneHH pa3BHTHH, xax b aopcanbHOM 3nHTenHH. B pacuiHpeHHHX 6a3ajibHbix HHBara- 
HauHH MOXceT npHcyTCTBOBaTb jiaMejuiapHbiH MaTepnan, HanoMHHaromnH pe3H^yajibHbie 
Tejibua (pHC. 3, e\ cm. bkji.). 

K 30He 6a3ajibHbix HHBarHHauHH npHyponeHa noxanH3auHH cexpeTopHoro annapaTa, 
npeACTaBJieHHoro hhtchchbho pa3BHTbiM KOMnneKCOM ronb^xcH THnnHHoro BH^a h pac- 
nojioxceHHbiMH b6jih3h Hero HeMHoroHHCJieHHbiMH uHCTepHaMH rna^xoro 3Hflonna3MaTH- 
necxoro peTHKyniOMa (pnc. 2, a , 6). TpaHyjiHpHbiH 3Hflonna3MaTHnecxHH peTHKyniOM b 
3nHTejiHajibHbix xneTxax He oOHapyxceH. KoHueHTpHHecxHe uncTepHbi annapaTa ronb^xcH 
pacnojioxceHbi b «Horax» 3nHTejiHajibHbix KjieTOK h b npnjieraiomHX JX pyr k apyry 
UHTOnJia3MaTHHeCKHX TeppHTOpHHX, OrpaHHHeHHbIX CKJia^KaMH 6a3aJIbHbIX HHBarHHaUHH. 
Ot KOMnneKca ronb^xcH OTuiHypoBbiBaiOTCH MejiKHe 3nexTpoHHO-npo3panHbre ny3bipbKH, 
HaKanjiMBaiomnecH b 6a3ajibHOM cnoe uHTonjia3Mbi (pnc. 1, 6). CexpeTopHbrir annapaT b 
KJieTKax BeHTpajibHoro 3nnTejiHH pa3BHT HecKOJibKO cna6ee, neM b aopcanbHOM. Kax b 
AopcajibHOM, Tax h b BeHTpanbHOM 3nHTejiHHx b 6a3ajibHon 30He xjieTOx BCTpenaroTCH 
HeMHoroHHCJieHHbie nnnHflHbre xanjin. 

3nHTejinajibHbie xjieTxn N. ivanovi moxcho no,apa3,aenHTb Ha Hecxojibxo TnnoB, pa3JiH- 
HaiomnxcH no CTpoeHHio npncyiijHx hm cexpeTopHbix BxnroneHHH. Ochobhhm TnnoM 
xneTOx AopcajibHoro h BeHTpajibHoro 3nHTenneB hbjihiotch xjieTxn, xapaxTepHon ocoOeH- 
HOCTbio xoTOpbix HBjiaeTCH npwcyTCTBHe oxpyxceHHbix MeM6paHon rpaHyn c tojictoc{)h6- 
pHJlJlHpHblM CO^epXCHMblM (pHC. 1, CL\ 2, 6). 3tH TpaHyjlbl BeebMa MHOrOHHCJieHHbl, 
pacnojioxceHbi b uHTonna3Me no Been BbicoTe xneTOx. Moxcho OTMeTHTb, hto hx pa3Mepbi 
Hecxojibxo MeHbrne b 6a3anbHOH 30He uHTonna3Mbr, b o6jiacTH cocpe^OTOHeHHH xoMnnexca 
TojibAXH, OOTaxo xapTHH o6pa30BaHHH 3thx rpaHyn h hx MopcfioreHeTHHecxon cba3h c 
ny3bipbxaMH, npo^yunpyeMbiMH xoMnnexcoM rojib^H, oOHapyxcHTb He yaanoeb. B j\o- 
pCaJlbHOM 3nHTeJIHH MOJIOAbIX HepBeH H B BeHTpaJlbHOM OnHTeJIHH Bcex oGcJie^OBaHHblX 
oco6en 3th cexpeTopHbie BxnroHeHHn hmciot MeHbuiHe pa3Mepbi h o6biHHO MeHee o6HJibHbi. 
KapTHH BbiBe^eHHH 3Toro cexpeTa Hapyxcy He Ha6nro,aanocb. 

B HexoTopbix HeMHoroHHCJieHHbix xneTxax aopcanbHoro 3nHTenHH B3pocjibix h mojio- 
Abix nepBen TOJicToc{)H6pHJiJiHpHoe co^epxcHMoe cexpeTopHbix rpaHyn xoH^eHCHpyeTCH 
(pnc. 3, 6 ), h noHBJiHiOTCH Hapsmy c o6biHHbiMH 3JiexTpoHHO-njiOTHbie rpaHynbi (pnc. 3, 
a). 06biHHO 3th rpaHynbi pacnojroxceHbi b anHxanbHOH 30He rjHTonna3Mbr. Oahh pa3 xneTxa 
c TaxHM cexpeTOM 6biJia Taxxce BCTpeneHa b BeHTpanbHOM 3nHTennn y B3pocnoro 
3X3eMnnapa. BepoHTHO, nacTb rpaHyn c 3nexTpoHHO-nnoTHbrM co^epxcHMbrM cnHBaeTcn, 
o6pa3ya rpaHynbr 6onee xpynHoro pa3Mepa, Tax xax Hapsmy c He6onbmHMH nnoTHHMH 
rpaHynaMH, cpaBHHMMMH no pa3Mepy c rpaHynaMH ToncTOcjDHOpHnnapHoro cexpeTa, BCTpe- 
naroTca h 3nexTpoHHO-nnoTHbre rpaHynbr 3HaHHTenbH0 Gonbuinx pa3MepoM (pnc. 3, a). 

B flopcanbHOM 3nHTennn B3pocnbrx 3X3eMnnapoB BCTpenaroTca ynacTXH 3nHTenHH, 
cocTOflume H3 xneTOx, b xoTopbrx cexpeTopHbre rpaHynbr co^epacaT cexpeT, cxoahwh no 
CTpyxType c cexpeTOM npeflbwymero (ocHOBHoro) THna, ho hmciot pa3Mepw npHMepHO b 
10 pa3 6onbuie, neM b oObrHHbrx xneTxax, h ocoOchho oOnnbHbr (pnc. 3, a). B aopcanbHOM 
3nHTenHH Monoflbrx nepBen Taxne xneTXH He 6 burn oOHapyxceHbr. O^hh pa3 Taxan xneTxa 
6bma BCTpeneHa h b BeHTpanbHOM 3nHTenHH B3pocnoro nepBn. 

H3-3a oOnnHH cexpeTa Taxne ynacTXH 3nHTenHH xaxcyTca TeMHbrMH. B oObrHHbrx 
3nHTenHanbHbrx xneTxax mhtoxohaphh paBHOMepHO pacnpe^eneHbr b uHTonna3Me ot 
anHxanbHOH jio 6a3anbHOH oOnacTH xneTox. B xneTxax «TeMHoro» 3nHTennn annxanbHaH 
30Ha uHTonna3Mbr co^epxcHT b ochobhom cexpeTopHbre BxnroneHHH, mhtoxohaphh 3^ecb 
Menxne h HeMHoroHncneHHbre. KapTHH BbrBe^eHHH 3Toro cexpeTa Taxxce He HaOnro^anocb. 

Eme oflHH THn cexpeTa 3 nHTenHH N. ivanovi — o^eTbre MeMOpaHOH rpaHynbr, co^ep- 
xcHMoe xoTopwx npe^CTaBneHO He ToncTOc|>H 6 pHnn 5 rpHbrM, a HexcHbrM TOHXo4)H6pHnnHp- 
hhm MaTepnanoM, oObrnHO cxoHueHTpHpoBaHHbrM b ueHTpe rpaHynbr (pnc. 4, 6\ cm. bxh.). 
B AopcanbHOM 3nHTennn Taxoir cexpeT aBnaeTca ochobhhm cexpeTopHbrM BxniOHeHHeM 
coflepacaujHX ero xneTox, Tor,aa xax b BeHTpanbHOM BCTpenaiOTCH xax xneTXH, b xoTopbrx 
cexpeT npe^CTaBneH Tonbxo TOHXo^HOpHnnapHbrMH rpaHynaMH, Tax h xneTXH, b xoTopbrx 


517 



Hapflfly C TOHKO(})H6pHJU15ipHbIM CCKpeTOM COAepXCHTCfl H HaH6oJiee oObIHHblH TOJICTO(})h 6- 
pHJiJiapHbiH (pHC. 4, a). B TaKHX KJieTKax TOJiCTOc})H6pHJiJiHpHbiH cexpeT npHyponeH k 
6a3anbHOH 30He UHTonjia3Mbi, b cpeAHen nacTH kjictok HMeeTCfl He6ojibuiaa 30Ha, 
jiHuieHHafl cexpeTa, a bca anHKajibHaa UHTonjia3Ma 3anojiHeHa rpaHyjiaMH c tohkoc})h 6- 
pHjuiflpHbiM co^epxcHMbiM. H b AopcajibHOM, h b BeHTpajibHOM 3iiHTejiHHx no HanpaBJieHHio 
k anHKajibHOH MeM6paHe coAepxcHMoe TOHKoc})H6pHjiJi5ipHbix rpaHyji CTaHOBHTCfl Bee MeHee 
pa3JiHHHMbiM, oho xax 6bi nepexoAHT b pacTBopeHHyio $opMy, h k anHKajibHOH MeM6paHe 
npHJieraioT rpaHyjibi c iiohth Hepa3JiHHHMbiM coAepxcHMbiM hjih xce 3JieKTpoHHo-npo3pan- 
Hbie. ToHKO(|)H6pHJiJiapHbiH ceKpeT bmboahtcji Hapyxcy nyTeM 3K30UHT03a. Otmcthm, hto 
KJ ieTKH c TOHKOc|)H6pHJiJiHpHbiMH rpaHyjiaMH Taxxce jiexcaT He nooAHHOHKe, a o6pa3yiOT 
jiOKanbHbie CKonjieHHH, BKpamieHHbie b oObiHHbiii snHTejinn. Kax npaBHJio, Ha oahom 
nonepeHHOM cpe3e moxcho BCTpeTHTb He Gojiee oahoto ynacTKa KJieTOK c tohkocJ)h 6 phji- 
JiapHblM CO^epXCHMblM, O KOJIHHeCTBe TaKHX yHaCTKOB no BCeMy SnHTeJIHK) HepBfl Cy^HTb 
noKa Tpy^Ho. 

KaK flopcajibHbiH snHTejiHH B3pocjibix h mojioamx HepBeH, TaK h BeHTpajibHbiH 
CO^epXCaT KJieTKH, B KOTOpbIX CeKpeTOpHbie BKJIIOHeHHfl nOJIHOCTbK) OTCyTCTByiOT. B 
AOpcaJlbHOM SnHTeJIHH MOJIOflbIX 3K3eMnn«pOB H B BeHTpajibHOM SnHTeJIHH HepBeH o6eHX 
B03pacTHbix rpynn Taxne KJieTKH BCTpenaioTCfl name, neM b AopcajibHOM snnTejiHH 
B3pOCJlbIX HepBeH. 

B 6a3ajibHOH o6jiacTH snHTejiHfl naTepajibHbie MeMOpaHbi kjictok He npHJieraiOT Apyr 
k Apyry, a pacxoAflTca, o6pa3ya MexcKJieTOHHbie npocTpaHCTBa, cxoAHbie c 6a3anbHbiMH 
HHBarHHaUHflMH H paCUIHpeHHHMH H 3anOJIHeHHbie 3JieKTp0HH0-np03paHHbIM CO^epXCH- 
mmm. Ba3anbHbiH ynacTOK AecMOCOMbi BcerAa HaHHHaeTca ot Taxoro MexcxneTOHHoro 
npocTpaHCTBa (pnc. 4, a). Oh o6pa30BaH 30hoh npnjiexcaHHH, ajihhhoh h h3bhtoh, HAymen 
ot 6a3ajibHOH o6jiacTH kjictok nepe3 bcio ee cpeAHioio nacTb (pnc. 4, e). CenTHpoBaHHbiH 
ynacTOK accmocomm pacnojioxceH b anHKajibHOH 30He snHTejiHfl, ero AAHHa BapbHpyeT ot 
3HaHHTeJlbHOH AO COBCCM KOpOTKOH (pHC. 4, 6). C3LM3M anHKaJIbHafl HaCTb AeCMOCOMbI 
COCTOHT H3 AByX KJieTOHHbIX MCMSpaH, pa3ACJieHHbIX 3aMeTHOH mejlbio C HeMHOTOHHCJieH- 
HbiMH cenTaMH h noKpbiTbix co CTopoHbi KJieTKH sjieKTpoHHo-njiOTHbiM MaTepnajiOM 
(pnc. 4, e). 

Ba3ajibHaa njiacTHHxa snHTejiHfl ABycjiOHHaa (pnc. 1 ,a,6\ 4, 2 ). FIoa snHTejmeM jiokht 
tohkhh 3JieKTpoHHO-njioTHbiH cjioh Me)KKJieTOHHoro MaTepnajia, KHyTpH ot Hero pacno- 
jioxceH 6ojiee tojictmh cjioh, coctohluhh H3 pbixjio pacnojioxceHHbix cJ)h 6 phjiji. K 6a3anb- 
hoh njiacTHHKe noAXOAflT pa3BeTBjieHHbie otpoctkh napeHXHMHbix kjictok (pnc. 4, 2 ). Ohh 
3anojiHeHbi 3JieKTpoHHo-npo3paHHon uHTonjia3MOH h coAepxcaT MHoroHHCJieHHbie KpynHbie 
MHTOXOHApHH. 


OBCy)KAEHHE 

B pe3yjibTaTe npeABapHTejibHoro H3yneHH5i MopcJxxriorHH N. ivanovi Ka3anocb oneBHA- 
hmm, hto BbicoKaa noAyuiKa KJieTOK AopcajibHoro snHTejinji stoto BHAa npeACTaBjiaeT 
C060H MOAHCj)HKaUHIO nOKpOBOB, aAanTHpOBBHHblX K nHTaHHIO B KHUieHHHKe X03flHHa. 
YjibTpacTpyKTypHoe H3yneHHe CTpoeHHfl AopcajibHoro snHTCJiHfl h ero cpaBHeHHe co 
CTpyKTypOH BeHTpaJIbHOrO 3nHTeJIH5I n03B0JI5H0T TOBOpHTb 06 OTCyTCTBHH 5IBHbIX npH3Ha- 
KOB ero CXOACTBa C KHUieHHblMH SnHTeJIHHMH. 

KaK 6biJio noKa3aHO paHee (Joffe, Kornakova, 1998; Kornakova, Joffe, 1999), 
H3ynaeMbiH bha napa3HTHnecKHX Typ6ejuiapHH npHHaAnexcHT k OTpaay Fecampiida. 
YjibTpacTpyKTypa npeACTaBHTejien oahoid H3 poaob 3Toro OTp^Aa — Kronborgia H3yneHa 
AOBOJibHo noApo6Ho. HepBH 3Toro poAa, noAo6Ho N. ivanovi , jinuieHbi KHmenHHKa h, 
6yAyHH napa3HTaMH nojiocTH Tejia paKoo6pa3Hbix, nHTaioTCH BemecTBaMH, pacTBopeHHbiMH 
b uejiOMHHecKOH xchakocth. Otmcthm, hto Typ6ejuiapHH poAa Kronborgia hbjihiotch 
pa3AejibHonojibiMH. K HacToameMy BpeMeHH H3yneHa yjibTpacTpyKTypa snHTejiHH caMUOB, 
caMOK h jihhhhok HeKOTopbix bhaob SToro poAa (Bresciani, Koie, 1970; Koie, Bresciani, 
1973; Williams, 1990a, 1990b, 1991, 1993). IloKa3aHO, hto coOctbchho snHTejiHajibHbie 
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KjieTKH 3thx napa3HT0B HMeiOT cna6o pa3BHTbiH annapaT CHHTe3a, ouHaxo b snHTejiHH 
Bcex yxa3aHHbix c|)opM oTMeneHbi c|)arocoMbi h jiH30C0Mbi, hto, bo3moxcho, yxa3biBaeT Ha 
npouecc BHyTpHKJieTOHHoro nHiueBapeHHfl. Chmaxo MopcJxxriorHHecxH npoueccbi BHyrpH- 
KjieTOHHoro nHmeBapeHHfl b snHTejiHH y sthx napa3HTOB BbipaxceHbi He oneHb. hctxo. 
Moxcho npeflnojioxcHTb, hto b 3HanHTejibHOH CTeneHH npouecc nHTaHHx nepe3 snHTejiHH 
cbouhtca y hhx k TpaHCMeM6paHHOMy nepeHOcy HH3xoMOJiexyji5ipHbix BemecTB H3 reMo- 
jiHMc|)bi xo3AHHa. 3nHTe^HajibHbie xcejie3bi y sthx nepBen pa3BHTbi HacTOJibxo cmibHO, hto 
UHTonjia3Ma snnTejiHajibHbix xneTox, npo6ouaeMbix OTpocTxaM h cexpeTopHbix, nacTo 
HMeeT bhu y3KHX npocnoex Mexcuy nocjieuHHMH, Tax hto ee CTpoeHHe MecTaMH Hepa3JiH- 
hhmo. Mopcf)OJiorHH cexpeTa Hecxojibxo pa3JiHHHa y caMuoB, caMOK h jihhhhox H3yneHHbix 
bhuob poua Kronborgia , ouHaxo Bcerua npHcyTCTByioT neTbipe THna snHTejinajibHbix xcejie3. 
IlpeunojiaraeTCH, hto hx cexpeT ynacTByeT xax b npouecce npeBpameHHa pacTBopeHHbix 
b reMOJiHM^e xo3BHHa BemecTB b jierxo ycBoaeMyio cfiopMy, Tax h b o6ecneHeHHH oTBeTHbix 
npoueccoB b snHTejiHH napa3HTOB Ha 3aiunTHbie peaxuHH xo3BHHa. 

B snHTejiHH N. ivanovi cxouHax 6HOJiorHHecxaa 3auana pemeHa npHHUHnHajibHO 
no-HHOMy: caM snHTejiHH HMeeT pa3BHTbin annapaT CHHTe3a h Bbipa6aTbiBaeT Hecxojibxo 
THnoB cexpeTa. CTpyxTypa cexpeTa pa3Horo THna b snHTejiHH He HMeeT npHHUHnHajibHbix 
pa3jiHHHH h, xotb HenocpeucTBeHHoe npeBpameHHe cexpeTopHbix BXjnoneHHH ouhoto THna 
b upyron yuajiocb npocneuHTb TOJibxo b ouhom cjiynae, npeucTaBjiaeTcx B03M0xcHbiM, hto 
Bee THnbi BXjnoneHHH cJ)opMHpyK)TC3i Ha ocHOBe HaH6ojiee pacnpocTpaHeHHoro tojictoc})h6- 
pnjuiapHoro cexpeTa. PiHTepecHo oTMeTHTb, hto ochobhoh Tnn cexpeTa b snHTejmajibHbix 
xrieTxax N. ivanovi Mopc|)OJiorHHecxH cxoueH c ouhhm H3 TnnoB cexpeTa xoxchmx xcejie3 
b snHTejinn caMua Kronborgia isopodicola Blair, Williams, 1987 (Williams, 1990a). 
K coxcajieHHio, hmchho stot Tnn xjieTOx onncaH HaHMeHee noupoOHO. IlpoToxH snHTe- 
jinajibHbix xcene3 b snHTejinn N. ivanovi HeMHoroHHCJieHHbi, b uaHHOH CTaTbe CTpoeHHe 
xcejie3 He paccMaTpHBaeTca. Mpe3BbinaHHO CHjibHoe pa3BHTne 6a3ajibHbix HHBarHHauHH 
snHTejiHa, yBejinneHHe hx xojiHnecTBa h pa3MepoB b uopcajibHOM snHTejiHH, Tax xce xax 
h o6hjihc oneHb xpynHbix mhtoxohuphh, yxa3biBaiOT Ha TpaHcnopTHyio c|)yHXUHK) snHTe- 
jinajibHbix xjieTOx. BepoxTHo, HeoObiHHoe yBejiHneHHe pa3MepoB xjieTOx uopcajibHoro 
snHTejiHa CB5i3aHO Taxxce c HHTeHCHcJmxauHeH npoueccoB TpaHcnopTa. HyxcHO OTMeTHTb, 
hto b OTJiHHHe ot upynix H3yneHHbix c|)exaMnHHu — napa3HTOB nojiocTH Tejia paxoo6pa3- 
Hbix — N. ivanovi odnTaeT b xnuieHHHxe 6chtochoh nojiHxeTbi. CouepxcHMoe XHmeHHHxa 
npeucTaBjieHo maBHbiM o6pa30M hjiom, o6pa6oTaHHbiM nHiueBapHTejibHbiMH cJ)epMeHTaMH 
xo3«HHa h o6pa3yiomHM rycTyio JiHnxyio Maccy. IlosTOMy pemeHne npoOneMbi TpaHcnopTa 
3uecb 6oJiee CJIOXCHO H npHBOflHT X HHTeHCHBHOMy pa3BHTHK) HMeHHO Tex CTpyXTyp, 
xoTopbie MoryT oOecnenHTb BbinojiHeHHe stoh c|)yHXUHH. 

Pa3HOo6pa3ne cexpeTopHbix bxjuohchhh b xjieTxax snHTejiHH N. ivanovi , no-BH^HMOMy, 
B03HHxaiomee Ha ochobc MouHcJmxauHH ochobhoto THna, BepoaTHo, CBjnaHO c uajibHen- 
men uHcfx^epeHUHpoBxoH xneTox ochobhoto THna juin pemeHHa pa3JiHHHbix cjiyHX- 
UHOHajibHbix 3auan, CB^naHHbix xax c 3amnTOH nepBen ot bo3uchctbhb nnmeBapHTejibHbix 
4)epMeHTOB XHIlieHHHXa X03BHH3, Tax H C CoOCTBCHHO nHUjeBapeHHeM. BaXCHO OTMeTHTb, 
hto y Bcex H3yneHHbix 3X3eMnjiapoB B3pocjibix nepBeH 6biJiH HanueHbi xjictxh onncaHHoro 
Bbime CTpoeHHB, t. e. b npeuenax ouhoto snHTejiHajibHoro nnacTa HaxouflTCfl xjictxh bo 
Bcex onHcaHHbix coctobhhxx. TaxHM o6pa30M, moxcho npeunonoxcHTb, hto pa3Hbie 
ynacTXH racTpouepMH30BaHHoro snHTejiHa BbinojiHaioT pa3JiHHHbie c})yHxuHH. OuHaxo 
MOp^OJIOTHHeCXHe pa3JIHHH5I B HX CTpoeHHH BbipaXCeHbl TOJIbXO B MOUHC^HXaUHH CTpoeHHX 
cexpeTa, h BbinojiHeHHe pa3Hbix ^yHxuHH ocymecTBjiaeTca Mopc})OJiorHHecxH oneHb 
CXOUHbIMH XJieTXaMH. 

Kax yxce 6biJio oTMeneHo paHee (Joffe, Kornakova, 1998), HaOjnouaeMaa peuyxuna 
BepTHxajibHoro xopemxa pecHHHex uopcajibHoro snHTejinx N. ivanovi cxouHa c aHajiorHH- 
hwm npoueccoM b snHTejiHH Kronborgia. Y caMXH h jihhhhox ouhoto H3 bhuob stoto 
poua, Kronborgia amphipodicola Christensen et Kanneworff, 1964, BepTnxajibHbiH xope- 
iiiox Taxxce peuyunpoBaH (Bresciani, Koie, 1970; Koie, Bresciani, 1973). PeuyxuHa 
BepTHxajibHoro xopemxa b xneTxax snHTejiHa CBOHCTBeHHa Taxxce mhothm napa3HTHne- 
cxhm npaMOXHmeHHbiM TypOejuiapHXM. OyHXUHOHanbHO noxa TpyuHO 06'bacHHTb 3Ty 
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peayKUHio, moxho jiHiiib OTMeTHTb, hto 3Ta TeH^eHUHH nojiHOCTbio peajiH3yeTCfl epe^H 
Neodermata, h pecHHHHbie kjictkh jihhhhok b stoh rpynne Bcema jiHiueHbi BepTHKajibHoro 
KopeiiiKa. 

TaKHM o6pa30M, H3yneHHe yjibTpacTpyKTypbi snHTejiHa N. ivanovi He no3BOJiaeT 
nojiHOCTbio noHHTb cf)H3HOJiorHio nHmeBapeHHfl 3thx nepBeH. Jljin peuieHHa 3Toro Bonpoca 
Heo6xOflHMO TOnOJIHHTeJIbHOe HCCJieflOBaHHe KaK B03paCTH0H flHHaMHKH CTpoeHHH 3nHTe- 
JIHfl, Tax H THCTOXHMHH CeKpeTOpHbIX KJieTOK. 

Pa6oTa BbinojiHeHa npn nozwepxcKe POOH (rpaHT N 2 00-04-48832a). 
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STRUCTURE OF EPITHELIUM IN THE PARASITIC TURBELLARIA 
NOTENTERA IVANOVI (TURBELLARIA: FECAMPIIDA) 

E. E. Kornakova, A. V. Marchenkov 

Key words: Plathyhelminthes, parasitic Turbellaria, Fecampidae, epithelium, ultrastructure, cell type, 
secretory contents. 


SUMMARY 

The ultrastructure of the epithelium in Notentera ivanovi (Turbellaria, Fecampiida) has been 
studied. Notentera ivanovi lacks the digestive system but has a pad of the epidermal cells on the 
dorsal side of the body, which seems to be similar to the digestive epidermis on LM. Both the ventral 
and dorsal epithelium are cellular, ciliated and not insunk (Fig. 1, a). The ultrastructure of the ventral 
and dorsal epithelium is similar in essential features. The cells bear abundant microvilli, cilia and 
are very rich in mitochondria, but the cytoplasm does not contain lysosomes and shows no other 
indications of phago- or pinocytosis. The basal membrane of epithelial cells forms deep invaginations 
(Fig. 1, 6), partly with dilations (fig. 1, a; 2, a) containing the lamellated material (3, e). In the basal 
part of the cells the numerous Golgi apparatus and rare cysternae of the smooth endoplasmic reticulum 
were observed (Fig. 2, a, 6). The epithelium consists of several types of cells, which differ in the 
structure of secretory granules. The most abundant type of cells contains the granules with the 
rough-Fibrillated content (Fig. 1, a\ 2, 6\ 3, a). The cells of this type cover most part of the body. In 
some cells the content of such granules becomes condensed and electron-dense granules appear 
(Fig. 3, a, 6). Another type of cells contains the giant granules with the rough-Fibrillated content 
(Fig. 3, e). Third type of the secret is the granules with the Finely fibrillated content which is ejected 
by exocytosis. The cells of the second and third types form a separate areas of the epithelium of the 
dorsal side of the body but occasionally were observed in the ventral epithelium too. The epithelium 
of N. ivanovi differs from that in Kronborgia by the abundance and diversity of secretory contents. 
The role of the epithelium in the digestion remains conjectural. It seems to be mainly the suckering 
tissue transporting the low molecular nutrients. 


3 napa 3 HTOjiornfl, N° 6, 2000 r. 
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BKJieuKa k an. E. E. KopnaKoeou u A. B. Mapnewcoea 



Phc. 1. yjibTpacTpyicrypa anHTeJiHfl Notentera ivanovi. 

a — KjieTKa BeHTpajibHoro 3nnTe.nnfl; 6. — 6a3<uibHafl 3oua icneTKH Aopca^bHoro ariHTejiHfl; 6u — MHBarHHaiiHH 
Sasa^bHOH MeM6paHbi; 6m — 6a3ajibHaa MeM6paua; 6p — pacuiHpeHHfl 6a3ajibHbix HHBarrmauHH; k — KOpeuiKW 
pecHHHeK; m — mhtoxohaphh; mb — mhkpobopchhkh; n — ny3bipbKH b 6a3a;ibHOH unToruia3Me; noM — ruioTHafl 
6a3a^bHafl ruiacTHmca; p6M — pbix^aa 6a3a^buaa ruiacTHHKa; p — pecHHHKH; me — To;iCTo4>H6pmnflpHbifl ceKpeT; 

H — HAPO. 

Fig. 1. The ultrastructure of the epithelium in Notentera ivanovi . 






Phc. 2. CrpoeHHe 6a3ajibHOH o6jiacTH kjictok nopcajibHoro 3nnTejiHfl Notentera ivanovi. 

a — «HorH», o6pa30BaHHbie paciiiHpeHMflMH 6a3a;ibHbix hh BarwHauMM; 6 — CTpoeHMe UMToruia3Mbi 6a3ajibHOM oS^acTM 
jiopca/ibHbix joieTOK; ep — majiKHM 3Haoruia3MaTH4ecKHH peTHKyjiioM; xe — kom nne kc rojiba)KH. 

OcTajibHbie o6o3HaHeHH« TaKHe ace, KaK Ha pnc 1. 

Fig. 2. The ultrastructure of the basal area of cells of dorsal epithelium in Notentera ivanovi. 





Phc. 3. YjibTpacTpyKTypa snwrejnw Notentera ivanovi. 

a — ynacTOK mieTKH ;iopca;ibHoro 3nnTe;mfl c 3/ieKTpoHHo-ruioTHbiMH rpaHyjiaMH; 6 — o6pa30BaHne aaeKTpoHHo- 
ruioTHoro ceKpeTa m3 To/]CTo4>H6pM;uiflpHoro; e — pacujupeHHfl 6a3a/ibHbix HHBarnHau,MH c .naMejuiflpHbiM MaTepwa- 
jiom; ^ — rwraHTCKMe rpaHynbi c ToacTo4)M6pH;uiflpHbiM cexpeTOM; // — MHBarHHauHH 6a3a;ibHOH Mew6paHbi BnyTpH 
KjieTKH; Jim — ;taMe;uiflpHbiH MaTepnan; m — 3/ieKTpoHHO-njioTHbie rpaHynbi 

OcTa^bHbie o6o3HaqeHH« TaxMe xe, KaK Ha pnc. 1. 

Fig. 3. The ultrastructure of the epithelium in Notentera ivanovi. 





Phc. 4. y;ibTpacTpyKTypa 3nnTtmw Notentera ivanovi. 

a — KjieTKa BeHTpa^bHoro anHTejiHfl c TO/icTo4m6pH/uiflpHbiM m tohko(J)h6pH juinpHbiM ceKpeTOM; 6 — rpaHyjibi c 
TOHKO(J)H6pMJlJlflpHbIM CeKpeTOM; e — aeCMOCOMa MOKHy 3nHTeJIMajIbHbIMM KJieTKaMH', e — OTpOCTKH napCHXHMHblX 
KJieTOK B03^e amue/nia; ad — anHKajibHan 30Ha aecMocoMbi; d — aecMOCOMa; 3ti — 30Ha npiuiexcamiH; no — 
napcHXMMHbiH otpoctok; cd — cenTHpoBaHHbiH ynacTOK aecMocoMbi; mnc — TOHKO<£iM6pH/uiflpHbifi ceKpeT. 

Ocra/ibHbie o6o3HaHeHM« TaKHe xe, KaK Ha puc. ] 

Fig. 4 The ultrastructure of the epithelium in Notentera ivanovi. 




